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Art Unit: 1635 

DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 -CFR 1 . 1 1 4. Applicant's submission filed on 
08/17/2006 has been entered. 

Status of Application/Amendment/Claims 

Applicant's response filed 08/17/2006 has been considered. Rejections and/or 
objections not reiterated from the previous office action mailed 04/27/2006 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 
application. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

With entry of the amendment filed on 08/17/2006, claims 1 and 4-10 and 12-14 
are pending in the application. Applicant has canceled claims 2-3 and 11. 

Applicant's arguments are moot in view of the new grounds of rejections as set 
forth herein. 
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New Claim Objections and Rejections 
Claim Objections 

Claim 1 is objected to because is has been improperly amended. Claim 1 is 
currently amended to recite, "A composition mod i f ie d RNA comprising...". The word 
"composition" is newly added but is not presented with the markings to indicate the 
changes have been made to the claim. MPEP 714 states in part "...[a]ll claims being 
currently amended must be presented with markings to indicate the changes that have 
been made relative to the immediate prior version. The changes in any amended claim 
must be shown by strike-through (for deleted matter) or underlining (for added matter) 
with 2 exceptions: (1) for deletion of five or fewer consecutive characters, double 
brackets may be used (e.g., [[error]]); (2) if strike-through cannot be easily perceived 
(e.g., deletion of number "4" or certain punctuation marks), double brackets must be 
used (e.g., [[4]])..." 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 
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Claim 12 recites the limitation "wherein the mammalian cell". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 4-6 and 12-14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bennett et al. (U.S. Patent No. 6,008,344). 

The instant claims are drawn to a composition comprising a modified RNA and a 
transfection reagent wherein said modified RNA consists of a functional group post- 
synthetically linked to an RNA via a labile bond and wherein said functional group 
enhances interaction of said RNA with said transfection reagent and further wherein the 
function group is lined the 2'-hydroxyl ribose position, wherein the mammalian cell 
consist of an in vivo or in vitro mammalian cell, wherein the modified RNA is more 
resistant to nucleases and wherein a plurality of functional groups are attached to said 
RNA via labile bonds. 

Bennett et al. disclose an antisense RNA molecule (see column 5, lines 44-60) 
wherein the RNA can be post-synthetically modified at the 2'-hydroxyl position with one 
or more functional groups (see column 7, lines 50-65). Bennett et al. teach 
compositions comprising said antisense molecules (see column 12). The specification 
at page 3, line 25 discloses any hydrophobic modification of RNA modification allows 
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hydrophobic interaction of RNA with a transfection reagent. Bennett et al. further teach 
chemically linking a lipid moiety such as a cholesterol moiety to the antisense RNA (see 
column 9, lines 13-20). Cholesterol moieties are lipid molecules that are hydrophobic, 
therefore, Bennett et al. teach a modified RNA comprising a cholesterol group wherein 
the cholesterol moiety enhances the interaction of the RNA with a transfection reagent. 
Bennett et al. further teach the functional group increases the RNA molecules stability 
and teach transfection reagents comprising said antisense RNA molecules (see 
columns 23 and 24). Bennett et al. specifically teach an embodiment of transfection of 
antisense compound in mammalian bladder carcinoma cell lines (see Example 9). 

Thus, Bennett et al. anticipates claims 1, 4-6 and 12-14 of the instant application. 

New Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4-10 and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bennett et al. (U.S. Patent No. 6,008,344), Tuschl et al. (cited on 
PTO form 892 filed 1 1/29/2005), Hammond et al. (Nature, 2001, Vol. 2, 110-119) and 
Goldsborough (cited on PTO form 892 filed 1 1/29/2005) and as evidenced by Letsinger 
etal(PNAS 1989). 
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The instant claims are drawn to a composition comprising a modified RNA and a 
transfection reagent wherein said modified RNA consists of a functional group post- 
synthetically linked to an RNA via a labile bond and wherein said functional group 
enhances interaction of said RNA with said transfection reagent and further wherein the 
function group is lined the 2'-hydroxyl ribose position, wherein the mammalian cell 
consist of an in vivo or in vitro mammalian cell, wherein the modified RNA consists of a 
silylated RNA, an acylated RNA, an alkylated RNA wherein the modified RNA is more 
resistant to nucleases and wherein a plurality of functional groups are attached to said 
RNA via labile bonds. 

Bennett et al. disclose an antisense RNA molecule (see column 5, lines 44-60) 
wherein the RNA can be post-synthetically modified at the 2'-hydroxyl position with one 
or more functional groups (see column 7, lines 50-65). Bennett et al. teach 
compositions comprising said antisense molecules (see column 12). The specification 
at page 3, line 25 discloses any hydrophobic modification of RNA modification allows 
hydrophobic interaction of said RNA with a transfection reagent. Bennett et al. further 
teach chemically linking a lipid moiety such as a cholesterol moiety to the antisense 
RNA (see column 9, lines 13-20). Cholesterol moieties are lipid molecules that are 
hydrophobic, therefore, Bennett et al. teach a modified RNA comprising a cholesterol 
group wherein the cholesterol moiety enhances the interaction of the RNA with a 
transfection reagent. Bennett et al. further teach the functional group increases the 
RNA molecules stability and teach transfection reagents comprising said antisense RNA 
molecules (see columns 23 and 24)'. Bennett et al. does not teach a modified siRNA or 
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microRNA and does not specifically teach modified RNA consists of a silylated RNA, an 
acylated RNA, an alkylated RNA. 

Hammond et al. teach two methods for silencing specific genes: antisense and 
RNA interference. Hammond et al. teach that although antisense methods are 
straightforward techniques for probing gene function, the methods have suffered from 
"...questionable specificity and incomplete efficacy." (see page 110, column 1). 
Hammond et al. further teach dsRNAs have been shown to inhibit gene expression 
in a sequence-specific manner" and further "RNAi is a potent method, requiring only a 
few molecules of dsRNA per cell to silence expression." 

Tuschl et al. disclose a 2'-hydroxyl post-synthetically modified siRNA wherein the 
modification comprises a functional group attached via a bond and (see page 5 last 
paragraph to page 6 first paragraph) wherein the functional group increases the RNA 
molecules stability and would therefore enhance delivery of the RNA to the mammalian 
cell. Tuschl et al. siRNA comprising a plurality of functional groups attached to siRNA 
(see Figure 14). Tuschl et al. further disclose the modified RNA can be delivered via a 
transfection agent into mammalian cells in vivo or in vitro (see page 8, lines 1-18). 
Tuschl et al. does not teach the modified siRNA consists of a silylated RNA, an acylated 
RNA or an alkylated RNA. 

It would have been obvious to one of ordinary skill in the art to incorporate a 
cholesterol moiety into a siRNA molecule. 

One would have been motivated to modify a siRNA with a cholesterol moiety, as 
taught by Bennett et al. because Bennett et al. teach conjugating cholesterol moieties to 



Application/Control Number: 10/782,075 Page 8 

Art Unit: 1635 

RNA molecules increase the nuclease affinity and intracellular uptake of said RNA. One 
would have been further motivated to incorporate cholesterol moieties into si RNA 
because both Hammond et al. and Tuschl et al. teach RNAi using siRNA is an 
alternative method for gene silencing that is more efficient than antisense RNA and 
because inhibition of gene expression is essential in elucidating gene functions, one of 
skill in the art would be motivated to use the most stable and gene specific inhibitor in a 
method of silencing gene expression. Further, one would have had a reasonable 
expectation of success given Bennett et al. teach chemical modifications of RNA with 
cholesterol were known in the art for adding stability and specificity to oligonucleotides 
as further evidenced by Letsinger et al. (PNAS 1989). Additionally, one would expect 
such modifications would benefit siRNAs because such modifications have been shown 
in the prior art to benefit antisense oligonucleotides. 

Bennett et al., Hammond et al. or Tuschl et al. do not teach the modified siRNA 
consists of a silylated RNA, an acylated RNA or an alkylated RNA. 

Goldsborough disclose the RNA can consist of a silylated RNA (see page 25), an 
acylated RNA (see page 20) or an alkylated RNA (see page 21). Goldsborough 
disclose the modified RNA consists of a functional group attached to a ribose 2'- 
hydroxyl position (see page 41 ), the modified RNA has more than one, but not all of the 
ribose 2-hydroxl positions modified (see page 13) and the modified RNA are more 
resistant to nucleases (see Example 61). Goldsborough disclose a modified RNA 
molecule comprising a functional group at the 2'-hydroxyl position (see page 21) and 
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wherein the functional groups increases the RNA molecule stability which would 
enhance delivery of the RNA to a mammalian cell. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate modification RNA such as silylated RNA, an acylated 
RNA or an alkylated RNA as taught by Goldsborough into the siRNA as taught by 
Tuschl et al. 

One would have been motivated to incorporate modified silylated RNA, acylated 
RNA or alkylated RNA into siRNA because Goldsborough teach incorporating silylated 
RNA, acylated RNA or an alkylated RNA into a RNA molecule protects the RNA from 
degradation. Goldsborough teach RNA is inherently unstable and protecting RNA from 
degradation while maintaining the biological activity of RNA is essential for use by one 
of skill in the art (see pages 3-4). Goldsborough et al. teach modification of gene 
expression inhibitors such as an antisense molecule would have enhanced activity 
compared to natural nucleic acid molecules because they are more stable and able to 
enter the cell more readily (see page 71 ). As such, one would be motivated to increase 
the stability of a siRNA molecule to increase the potential for greater RNAi activity or 
prolonged activity of the siRNA molecule in a cell. 

Finally, one would have a reasonable expectation of success because 
Goldsborough teach successful incorporation of a silylated RNA, acylated RNA or an 
alkylated RNA into a RNA molecule and further teach incorporation of such RNA does 
not affect the biological activity of the modified RNA. 



Application/Control Number: 10/782,075 



Page 10 



Art Unit: 1635 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Chong whose telephone number is 571-272- 
3111. The examiner can normally be reached Monday thru Friday between 7-4 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang can be reached at 571-272-081 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 



was made. 



Conclusion 
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